A RECENT DEPARTMENT OF JUSTICE study estimated that a woman has between a one in four and one in five chance of being raped during her college years (Fisher et al., 2000) . Koss and colleagues (1987) assessed the amount and type of unwanted sexual contact in a national sample of 32 institutions of higher education. They found that more than 15% of college women had experienced a completed rape since the age of 14, and an additional 12% had experienced attempted rape. Of these women, 17% had experienced either rape or attempted rape in the previous year. reviewed the literature and concluded that similar prevalence rates have been found in studies conducted at colleges throughout the United States (Abbey et al., 1996a; Copenhaver and Grauerholz, 1991; Mills and Granoff, 1992; Muehlenhard and Linton, 1987) .
Alcohol-related sexual assault is a common problem among college students . Previous studies have shown that alcohol use is associated with at least 50% of sexual assaults on female college students Abbey et al., 1996a; Koss et al., 1987; Presley et al., 1997;  women reported being raped. Nearly three quarters (72%) of the victims experienced rape while intoxicated. Women who were under 21, were white, resided in sorority houses, used illicit drugs, drank heavily in high school and attended colleges with high rates of heavy episodic drinking were at higher risk of rape while intoxicated. Conclusions: The high proportion of rapes found to occur when women were intoxicated indicates the need for alcohol prevention programs on campuses that address sexual assault, both to educate men about what constitutes rape and to advise women of risky situations. The findings that some campus environments are associated with higher levels of both drinking and rape will help target rape prevention programs at colleges. (J. Stud. Alcohol 65: [37] [38] [39] [40] [41] [42] [43] [44] [45] 2004) Testa, 2002, for a review). Koss (1988) reported that 74% of the perpetrators and 55% of the victims of rape in her nationally representative sample of college students had been drinking alcohol. Muehlenhard and Linton (1987) found that alcohol was consumed by 55% of the men and 53% of the women who reported sexual assault on a date. They also found that sexually assaultive dates were more likely than nonassaultive dates to involve heavy alcohol consumption by both men and women. Harrington and Leitenberg (1994) also found that 55% of the sexual assaults reported by college women involved alcohol consumption. Ullman and Breklin (2000) reported that 100% of the incidents in which the victim was drinking involved perpetrator drinking. Previous research has found that incidents involving substance use for both victims and perpetrators were more likely to originate outside the home and to involve a perpetrator who was not an intimate partner than were incidents in which neither party or only the perpetrator was drinking (Abbey et al., 1996a . The victim's heavy drinking and alcohol use by both victim and offender prior to attack were directly associated with more severe sexual victimization of women (Ullman et al., 1999) .
For college women, alcohol use and heavy alcohol use are widespread (Wechsler et al., 1994) , particularly in those social situations where the risk of rape arises. Heavy episodic drinking is arguably the most important public health issue among college students and is associated with a range of health and behavioral problems, both for the individual drinker and for those in the immediate environment (Wechsler et al., 1994 (Wechsler et al., , 1995b (Wechsler et al., , 2000 (Wechsler et al., , 2002 . in a review of alcohol-related sexual assaults among college students summarized previous research regarding alcohol's role in college sexual assaults: "Alcohol increases the likelihood of sexual assault occurring among acquaintances during social interactions through several interrelated pathways. These pathways include beliefs about alcohol, deficits in higher order cognitive processing and motor impairments induced by alcohol and peer group norms that encourage heavy drinking and forced sex" (p. 125). In general, men expect to feel more powerful, sexual and aggressive after alcohol consumption (Brown et al., 1980; George and Norris, 1991; Presley, 1997) . Abbey et al. (1996b) found college men who had committed sexual assault when they were intoxicated had greater expectations that alcohol increased male and female sexuality than did college men who committed sexual assault when sober, suggesting beliefs of alcohol's effects may have encouraged these behaviors. Alcohol consumption impairs higher order cognitive processes, thus enhancing the misperception of sexual intent to the point of forced sex. Alcohol also affects women's motor skills, limiting their ability to resist sexual assault effectively. Studies have found intoxicated victims are less able to find a way to escape or less likely to use physical resistance strategies (Abbey et al., 1996b; Harrington and Leitenberg 1994) . It is also found that peer group norms in some college environments, such as fraternities and sororities, are to drink heavily and to engage in casual sex. Alcohol is often used as a justification for engaging in inappropriate behaviors .
Other risk factors for sexual assaults well established in previous studies include dating, previous sexual experiences (both forced and voluntary), sex and gender role attitudes, personality characteristics of perpetrators, peer group influences and exposure to sexually violent media (Abbey et al., 1996a; Berkowitz, 1992; Malamuth and Briere, 1986; Scully, 1990; White and Koss, 1991) . Additional studies have found that women reporting any type of sexual assault reported more sexual partners and earlier initiation of sexual activity than did women who had not been sexually assaulted Gidycz et al., 1995) . Marx et al. (2000) reported that women experiencing sexual assault involving substance use for both parties reported more alcohol and drug use and higher prevalence of lifetime alcohol dependence. Women who reside in sorority houses or belong to sororities are at higher risk (Copenhaver and Grauerholz, 1991; Norris et al., 1996) . Previous research on sorority women found almost half the women had experienced some form of sexual coercion; 24% experienced attempted rape, and 17% were victims of completed rape (Copenhaver and Grauerholz, 1991) . Almost half of the rapes occurred in a fraternity house, and over 50% occurred either during a fraternity function or were perpetrated by a fraternity member.
Few studies have provided information on rapes of college women that occur when they are intoxicated. The purpose of the present study was to present prevalence data for rape under the condition of intoxication when the victim is unable to consent, using epidemiological data from 1997, 1999 and 2001 Harvard School of Public Health College Alcohol Study (CAS) surveys. The college environment and characteristics and the individual risk factors associated with such rape were examined. Although individual risk factors associated with sexual assaults have been well established in previous research, the college environment and characteristics have not been examined. It was hypothesized in this study that college women who are in heavier drinking environments (such as colleges with higher heavy episodic drinking rate) are more likely to be raped.
Method

Study population
The study used data from the 1997, 1999 and 2001 CAS surveys. The CAS was first conducted in 1993 at 140 colleges in 40 states. In the subsequent 1997, 1999 and 2001 surveys, 120 of these colleges participated. For each survey, the administrators at each college were asked to provide a random sample of undergraduates drawn from the total enrollment of full-time students. The attrition of 20 schools was primarily a result of the inability of these colleges to provide a sample of students and mailing addresses to meet the time constraints of the survey. We excluded one school with a response rate that was substantially lower than that of the other schools, leaving 119 schools. A random sample of 215 students was selected at each school for the study sample. Because the demographic characteristics of the student sample for each school may not be a perfect reflection of the true demographic characteristics of that school and could therefore bias our results, data were weighted based on sex, age and ethnicity to account for colleges' varying sampling fractions. Details of the sampling methods and inclusion criteria are described elsewhere (Wechsler et al., 1994 (Wechsler et al., , 2000 (Wechsler et al., , 2002 .
The sample of 119 colleges represents a national crosssection of students enrolled at 4-year colleges. Of the respondents, 69% attended public colleges, and 31% attended private colleges. The U.S. national distribution between private and public colleges is 68% and 32%, respectively, for full-time 4-year college students (Department of Education, 1997) . Regarding size of college, 47% of respondents attended large colleges (>10,000 students), 23% medium-sized (5,001-10,000 students) and 29% small (<5,001 students). The U.S. national distribution is 37%, 24% and 40%, respectively (Department of Education, 1997). There were more large and fewer small colleges in our sample compared with the national distribution, mainly as a result of the probability proportionate to size sampling used in the CAS. Of the respondents, 69% attended schools in large or medium-sized cities, compared with 71% of students nationwide, and 13% attended religiously affiliated schools, compared with 16% nationwide (Department of Education, 1997); 5% of the students attended women's colleges.
The analytic sample included all college women in the 1997 (N = 8,567), 1999 (N = 8,425) and 2001 (N = 6,988) surveys. Characteristics of the respondents were similar in all three surveys. Half of the respondents were under 21 years of age, and three in four were white. In all three survey years, about two in five students lived in on-campus housing, 2% lived in sorority houses, and 56% lived in offcampus housing. About 13% of the respondents were members of a sorority.
College response rates differed by school year: 52% in 2001 (range 22-86%); 59% in 1999 (range 27-83%); 59% in 1997 (range 29-88%). Several procedures were used to examine potential bias introduced by nonresponders. No association was found between the response rate at each college and the different types of reported rape in each of the three survey years. The Pearson correlation coefficient between response rate and rape was r = -0. 
Measures
Rape. Questions on rape were introduced in the 1997 CAS and then repeated in 1999 and 2001. These items conform to the legal definition of rape in many states and have been used in other studies (Kilpatrick et al., 1997; Koss et al., 1987; Tjaden and Thoennes, 2000) . Three questions were included: (1) Rape while forced: "Since the beginning of the school year, have you ever had sexual intercourse against your wishes because someone used force?" (2) Rape while threatened: "Apart from question 1, since the beginning of the school year, have you had sexual intercourse against your wishes because someone threatened to harm you?" (3) Rape while intoxicated: "Apart from questions 1 and 2, since the beginning of the school year, have you had sexual intercourse when you were so intoxicated that you were unable to consent?" The possible responses for each of these questions are "0 times, 1 time, 2 times, 3 or more times." These items were later dichotomized as "no" versus "yes."
Heavy episodic drinking. Heavy episodic drinking was defined as the consumption of an amount of alcohol large enough to place the drinker at increased risk of experiencing alcohol-related problems and to place others at increased risk of experiencing second-hand effects (Wechsler and Austin, 1998; Wechsler et al., 1995a; Wechsler and Nelson, 2001) . The measure was constructed from responses to four questions concerning (1) sex, (2) time period since last drink, (3) drinking five or more drinks in a row during the past 2 weeks and (4) drinking four or more drinks in a row during the past 2 weeks. On the basis of these responses, heavy episodic drinking was defined as the consumption at least once in the past 2 weeks of five or more drinks in a row for men and four or more drinks in a row for women. Missing data for any of these questions resulted in the exclusion of a student's responses from the analysis. Frequent heavy episodic drinkers participated in a heavy drinking episode three or more times in the past 2 weeks; occasional heavy episodic drinkers had done so once or twice in the same period. Nonheavy episodic drinkers had consumed alcohol in the past year but had not participated in a heavy drinking episode in the previous 2 weeks. Abstainers had not consumed any alcohol in the past year.
College heavy episodic drinking rate. A college's heavy episodic drinking rate is the percentage of students classified as heavy episodic drinkers on the basis of the aggregated self-report responses of students at that school to the heavy episodic drinking questions. Colleges were divided into three categories: (1) high-heavy episodic drinking schools where more than 50% of the students were heavy episodic drinkers, (2) medium-heavy episodic drinking schools with 36% to 50% heavy episodic drinkers and (3) low-heavy episodic drinking schools with 0% to 35% heavy episodic drinkers.
High school heavy episodic drinking. Students were asked "During your last year in high school, how many drinks did you usually have when you drank alcohol?" A high school heavy episodic drinker is defined as a male student who usually has five or more drinks or a female student who usually has four or more drinks.
Use of illicit drug. To assess illicit drug use, respondents were asked when, if ever, they had used any of the following drugs included in the CAS survey: marijuana, crack cocaine, other forms of cocaine, barbiturates (including prescription-type sleeping pills such as Quaaludes), amphetamines (including prescription-type stimulants such as speed), tranquilizers, heroin, other opiate type drugs (including codeine, Demerol and Percodan), LSD, other psychedelics or hallucinogenic drugs such as mushrooms or PCP and anabolic steroids. surveys also included ecstasy (MDMA). The response categories included never used; used, but not in the past 12 months; used, but not in the past 30 days; and used in the past 30 days. These responses were later dichotomized as "used in the past 12 months" versus "no" in the analysis.
Data analysis
Statistical analyses were carried out using STATA survey estimation (StataCorp., 2001) . Data were weighted to account for colleges' varying sampling fractions. We used contingency tables to present the prevalence of rape for all three survey years. Differences among the prevalence of rape between survey years were compared using Pearson chi-square statistics corrected for the survey design by applying the second-order correction of Rao and Scott (1984) and were converted into F statistics. We used odds ratios (OR) to examine the association between the correlates of rape and each condition of rape: rape while intoxicated, other rape (defined as rape while forced and rape while threatened) and any rape. Multiple logistic regression was used to provide the adjusted OR. The model examined the association of individual and college characteristics with rape while intoxicated. We did not include heavy episodic drinking in the model because an individual's heavy drinking level is by definition a necessary component of rape while intoxicated. We used Generalized Estimating Equations (GEE) (Liang and Zegar, 1986; Zegar et al., 1988 ) to obtain robust standard errors of the estimated regression coefficients of the regression models fit to the clustered outcomes from the study sampling scheme. Table 1 presents the percent of college women who reported being raped since the beginning of the school year by type of rape and survey year. Roughly one in 20 college women experienced rape since the beginning of each school year. There were no significant differences among the three survey years except for rape by threat. Rape while intoxicated is the major type of forced sex. Among those who experienced rape since the beginning of the school year, 72% experienced rape while intoxicated. Table 2 examines the relationship of college-level factors to rape. The school heavy episodic drinking level was the strongest risk factor for being raped while intoxicated. College women from medium-and high-heavy episodic drinking schools had 1.5-and 1.8-fold increased odds, respectively, of being raped while intoxicated over those from low-heavy episodic drinking schools. Students attending schools in rural environments, compared with those in nonrural schools, had 1.3-fold increased odds of being raped while intoxicated. Compared with students from the West Region, students from the South and North Central regions had 1.3-and 1.4-fold increased odds, respectively, of being raped while intoxicated. No other college characteristic was a significant risk factor for rape. Table 3 shows the results on individual risk factors predicting vulnerability to rape. Both rape while intoxicated and other rape were more likely to be reported by underage women. White women were more likely to have experienced rape while intoxicated and less likely to experience other rape. Rape was more likely when students resided in sorority houses (3-fold increased odds) and on-campus dormitories (1.4-fold increased odds) than when they lived offcampus. This finding may be due to the fact that underage students are more likely to reside in on-campus dormitories than in off-campus lodgings. Sorority membership was also significantly associated with rape while intoxicated (1.7-fold increased odds). Heavy episodic drinking in high school was also significantly related to being raped while intoxicated and other rapes. As expected, heavy episodic drinking in college was the strongest predictor of rape while intoxicated and of other rapes. Frequent heavy episodic drinkers and occasional heavy episodic drinkers were more likely to be raped while intoxicated (7.8-fold increased odds and 3.4-fold increased odds, respectively) and to experience other rape (2.8-fold increased odds and 1.5-fold increased odds, respectively) than nonheavy episodic drinkers were. Women who used drugs, compared with those who did not, had 4.6-fold increased odds of being victims of rape while intoxicated and 2.7-fold increased odds of being victims of other rape. Table 4 presents the multiple logistic regressions examining the correlates of rape while intoxicated. There were no significant differences among the 3 survey years. After adjusting for other correlates, women from medium-and high-heavy episodic schools had 1.2-fold increased odds of being raped while intoxicated compared with women from low-heavy episodic schools. Being underage (1.3-fold increased odds), residing in a sorority house (2-fold increased odds), heavy episodic drinking in high school (2.5-fold increased odds) and using illicit drugs (3.2-fold increased odds) remained significant risk factors predicting vulnerability to being raped while intoxicated. 
Results
Discussion
The present study indicates that 1 in 20 college women experienced rape since the beginning of the school year. Moreover, 72% of these rapes occurred when victims were so intoxicated that they were unable to consent. Certain women are at increased risk of being raped while intoxicated, particularly those who attend colleges with higher levels of heavy episodic drinking and who belong to or live in sororities.
The finding of higher rates of rape among sorority members is worth noting. Although a relatively small proportion of college women in our sample belonged to sororities (13%), they constituted a large group nationally. According to the Panhellenic Conference web page (http:// www.npcwomen.org/), there are 2,903 undergraduate sorority chapters in the U.S. admitting 76,000 new members each year. Consistent with previous studies on sorority women (Copenhaver and Grauerholz, 1991) , our study showed that women who belong to sororities and women who reside in a sorority house are at increased risk for rape while intoxicated and other rape. For college women, joining a sorority places them in a peer group that has selected them because they hold values similar to those of the peer group. It also offers them extensive opportunities to socialize with men who have joined fraternities. Being in a sorority thus involves more than joining an organization. It is a marker for a particular peer group and social environment. Previous research (Koss and Gaines, 1993) found that although fraternity membership is predictive of rape in a univariate analysis, in the multivariate context it loses its predictive power when alcohol use is entered. This finding suggests that fraternities attract men who drink more than average, and these higher levels of drinking predict perpetration of sexual aggression. Joining a sorority raises the likelihood one will meet more men who drink heavily compared with other student groups, and, in this heavier drinking context, rape is more likely. The peer group norms in sororities and fraternities are to drink heavily, act in an uninhibited manner and engage in casual sex (Martin and Hummer, 1989; Norris et al., 1996) . A previous study based on focus groups (Norris et al., 1996) found that women experience tension between the peer group norms to engage in casual sex and the still existing double standard that premarital sex has different meanings for men and for women. They suggest that women use alcohol to relieve this tension and to disinhibit their decision making.
Many sorority women are new to the heavy drinking scene. We found that more than half (59%) of sorority house residents who were not heavy episodic drinkers in high school became heavy episodic drinkers in college, whereas only one in four (28%) women not living in sorority houses did. This finding suggests the sorority house residents who are relatively new to heavy episodic drinking are at increased risk of being raped or forced to have sex while under the influence and unable to refuse. Studies have found that alcohol-related sexual assaults are more likely to occur among college students who know each other only casually and who spend time together at a party or bar (Abbey et al., 1996a; Ullman et al., 1999) . Colleges should see to it that fraternities provide more oversight and regulation of their parties to protect their guests and visitors.
College women who are heavy episodic drinkers, were heavy episodic drinkers in high school, use illicit drugs and are under age 21 are more likely to experience rape while intoxicated. As Kilpatrick pointed out, however, heavy alcohol use may be both a cause and a consequence of victimization, in which case it may be initiated or increased in response to psychological distress (Kilpatrick et al., 1997) . The present study is a cross-sectional design and cannot establish the direction of the relationship. Although our data did show that heavy episodic drinking in high school is a strong predictor of rape while intoxicated, we did not have information of previous victimization.
As is consistent with previous studies, our results also showed that white college students are more likely than other ethnic groups to experience alcohol-related sexual assaults (Abbey et al., 1996a; Harrington and Leitenberg 1994) . White students may be particularly at risk because heavy alcohol use is more common among white college students (Caetano et al., 1998; Wechsler et al., 1994 Wechsler et al., , 2000 Wechsler et al., , 2002 . The present study indicates that alcohol use is a central factor in most college rapes. Paradoxically, few rape preventive interventions focus on alcohol use. Bachar and Koss (2001) reviewed 15 university-based rape preventive interventions conducted between 1994 and 1999. Only three included references to alcohol use. Similarly, most of the prevention programs that describe responsible drinking do not emphasize sexual assault as a consequence of heavy drinking . The association of rape and intoxication and use of illicit drugs suggests that substance abuse prevention (dealing with potential perpetrators and also with potential victims) should play an important role in rape prevention, targeting in particular underage students. Rape and alcohol abuse prevention efforts can benefit from incorporating information about alcohol's role in different assault contexts (Ullman et al., 1999) .
A large number of women have been raped while attending college. College officials need to work on both the primary prevention of rape as well as its secondary and tertiary preventions that minimize its long-term damage to victims. Among the outcomes of being raped is the risk of a future victimization as well as of substance abuse (Kilpatrick et al., 1997) . Rape due to intoxication, the most frequent type of rape in college, poses a difficult challenge for prevention. Although efforts against the new "date rape drugs" are necessary, alcohol remains the most widely used date rape drug, surpassing GHB and Rohypnol (Hindmarch and Brinkmann, 1999) . College prevention programs must give increased attention to educating the male student that one of the first questions he must ask himself before initiating sex with a woman is whether she is capable of giving consent (Rozee and Koss, 2001) . College men must be educated for their own protection that intoxication is a stop sign for sex Biden, 2000) . College women need to be warned not only about the loss of control through heavy drinking but also about the extra dangers imposed in situations where many people are drinking heavily. The person who commits rape is, of course, responsible in both the legal and the moral sense, and we must view rape from that perspective. For purposes of prevention, however, identifying the factors that place women at increased vulnerability to rape is also important.
The results of this study must be viewed within the context of its limitations.
First, the CAS is subject to the limitations of self-report surveys. Such surveys, however, have been widely used and are considered generally valid in examining alcoholrelated responses (Cooper et al., 1981; Midanik, 1998) and sexual victimization (Koss, 1992 (Koss, , 1996 . Second, the boundaries of time within which rape occurred were defined by the phrase "since the beginning of the school year" and may vary somewhat across campuses because questionnaires were mailed to schools between February and April and returned between February and June. However, we examined whether the report of each type of rape differed on the basis of the time we received the questionnaires and found no significant differences in school rates of rape. The time frame of the heavy episodic drinking measure, moreover, did not coincide with the time frame of rape measures. The direction of the association of rape and drinking is therefore undetermined, and the findings of the present study should be interpreted with caution. Furthermore, the present study did not collect information about alcohol use by perpetrators, although previous studies have shown that 100% of the incidents in which the victim was drinking involved perpetrator drinking (Ullman and Brecklin, 2000) .
Third, potential bias may have been introduced through nonresponse. Several procedures, however, were used to test for potential bias from nonresponse and found it to have no effect on the findings. In addition, the heavy episodic drinking rates reported in this study are almost identical to those found in other national surveys (Centers for Disease Control and Prevention, 1997; Johnston et al., 1999; Presley et al., 1996; Substance Abuse and Mental Health Services Administration, 2000) as are tobacco use rates (Centers for Disease Control and Prevention, 1999a,b) and illicit drug use rates (Substance Abuse and Mental Health Services Administration, 2000).
